Introduction
The concept of using surface adhesive tape to close surgical wounds is not new and antedates the development of a satisfactory suturing technique. Linen strips were used in Egypt in 1600 B.C.' Ambroise Pare2 and John Hunter3 both described techniques of sutureless skin closure, but sutures have been the usual method of wound closure since the advent of aseptic surgery enabled a safe and reliable method of suturing wounds to be carried out.4 Sporadic attempts to reintroduce adhesive tape have failed because of the difficulties of producing a material that could be sterilized while retaining its adherent properties.
Golden5 described the use of a sterilizable tape which caused no chemical irritation, could be removed painlessly, permitted free evaporation of fluids, and was easy to handle while wearing surgical gloves. This Steristrip skin closure has now been modified and has twice the adhesion to skin and three times the tensile strength of the original tape. There are many reports of the satisfactory use of such tapes in series of up to 500 patients but there are no reports of a randomized clinical trial. This paper reports our experience in such a trial of 512 abdominal incisions.
Patients and Methods
All patients over the age of 20 years undergoing elective abdominal surgery were eligible for inclusion in the trial. Patients undergoing emergency surgery and some having stoma construction were excluded. Patients who died or in whom the wound was reopened were excluded from analysis. Altogether 512 wounds were available for study.
The deep layers of the wound, including peritoneum and muscle sheaths, were closed with monofilament nylon. Near and far sutures and continuous monofilament nylon were used in all vertical incisions. Closure of subcutaneous fat by catgut sutures was optional but not widely used. In obese patients (abdominal wall fat > 2 cm) interrupted silk sutures, at least 3 in (7 6 cm) apart, were permitted in taped closures. The skin was closed by either sutures or tapes, determined by drawing a card in the operating theatre while the deep layers were closed.
The tapes used were i in x 4 in (1-3 cm x 10-2 cm) reinforced Statistical analysis was by the x2 test expressed as probability values from standard tables (Documenta Geigy).
Results
The results were analysed to give an overall picture and then broken down to show performance according to specific criteria. Those criteria on which both methods could be directly compared are shown in table I. Differences between the two groups in infection, haematoma formation as assessed by the need to remove sutures and tapes to let out blood or pus, skin reaction, itching, and redness of the scar did not reach statistical significance. Nevertheless, red scars were seen twice as often in the sutured group. Smaller groups were also examined but no statistical differences could be shown by analysis of the direction of incision, depth of fat, length of incision, or potential infection. Wound infection occurred more often in obese patients and those with contaminated wounds regardless of the method of skin closure (table II) . There was no difference in skin reactions, and in both groups they were due to wound tension. Blisters may be formed by the traction of tapes on the skin and the silk suture may cut into the skin leaving ugly cross-hatching. There were no allergic reactions to the tape. Significant differences were seen in only wound pain (P<0 01) and scar width (P<0 05), though the total number of wide scars was very small and 94% of wounds were considered cosmetically satisfactory.
The problem of peeling is peculiar to tapes and a direct comparison was therefore not possible. Fifty (I9 %) taped wounds had some trouble with premature peeling, but in 26 of these it was an isolated problem readily dealt with by replacing the tapes in the ward. Peeling did not seem to be related to the length of the wound, obesity, or potential wound contamination, but there was a significant correlation with wound infection, problems with drainage, and wide scars, though these latter two also seem to be related to the increased incidence of 697 There were no complete wound dehiscences in the 512 wounds, of which 310 were midline or paramedian incisions, which was a reflection not of the skin closure but of the use of non-absorbable material in the deep layers of the wound.
Discussion
The rationale for the closure of wounds by tapes instead of sutures has been reviewed by Golden et al.6 The studies of Ordman and Gillman7 and Forrester et al. 8 give an experimental and theoretical basis for expecting improvements after a change to this method of skin closure. Forrester et al.8 in their study of collagen in skin wounds showed that taped wounds had greater tensile strength than sutured wounds and that this difference was still appreciable at 150 days. They attributed this to alignment of collagen at an earlier stage in healing.
There are theoretical reasons for expecting a reduction in wound infection after taped closure6: the number of organisms needed to cause an infection is reduced by a factor of 10 000 in the presence of a silk suture. 9 Moreover, survival of Staphylococcus pyogenes in the deep layers of the skin is greatly reduced under a micropore tape.'0 We were therefore disappointed to find, unlike other investigators,6 11 no decrease in wound infection rate.
We considered the possibility that peeling of sutures permitted infection to be acquired in the postoperative phase. There was a highly significant correlation between peeling and infection (P <0-01; table III), but though peeling was equally common in both clean and contaminated wounds there was no increase in the incidence of infection in the clean wounds in which peeling occurred. This suggests that the peeling is caused by the infection due to contamination at surgery rather than bacteria entering the wound after operation.
20 SEPTEMBER 1975 Difficulty in applying tapes was a feature in early cases and with experience became less frequent. Like others,6 12 we found that the initial doubts of the participating surgeons gradually disappeared.
Our results show satisfactory scars in 247 of 262 (940 ) tapeclosed wounds, and they agree well with those of previous studies. Horton and Duffin" claimed 89%/ linear healing in outpatient operations on children. Shepherd 
